
(12) United States Patent 
Kim et al. 

US009478755B2 

US 9,478,755 B2 
*Oct. 25, 2016 

(10) Patent No.: 
(45) Date of Patent: 

(54) COMPOUND FOR ORGANIC 
PHOTOELECTRIC DEVICE AND ORGANIC 
PHOTOELECTRIC DEVICE INCLUDING 
THE SAME 

Applicant: Cheil Industries, Inc., Gumi-shi, 
Gyeongsangbuk-do (KR) 
Hyung-Sun Kim, Uiwang-si (KR): 
Eun-Sun Yu, Uiwang-si (KR); 
Young-Hoon Kim, Uiwang-si (KR); 
Soo-Hyun Min, Uiwang-si (KR): 
Ho-Jae Lee, Uiwang-si (KR); Eui-Su. 
Kang, Uiwang-si (KR); Mi-Young 
Chae, Uiwang-si (KR) 
Cheil Industries, Inc., Gumi-si, 
Kyeongsangbuk-do (KR) 
Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 172 days. 
This patent is Subject to a terminal dis 
claimer. 

14/262,135 
Apr. 25, 2014 

Prior Publication Data 

US 2014/O231779 A1 Aug. 21, 2014 

(71) 

(72) Inventors: 

(73) Assignee: 

Notice: (*) 

(21) 
(22) 
(65) 

Appl. No.: 
Filed: 

Related U.S. Application Data 
Continuation of application No. 13/555,558, filed on 
Jul. 23, 2012, now Pat. No. 8,828,561, and a 
continuation-in-part of application No. 13/463,211, 
filed on May 3, 2012, now abandoned, and a 
continuation-in-part of application No. 
PCT/KR2010/007550, filed on Oct. 29, 2010. 

Foreign Application Priority Data 

(63) 

(30) 

Nov. 3, 2009 
(51) Int. Cl. 

HOIL 5L/50 
HOIL 5L/00 

(KR) ........................ 10-2009-O 105576 

(2006.01) 
(2006.01) 

(Continued) 
(52) U.S. Cl. 

CPC ........... HOIL 51/0072 (2013.01); C09K II/06 
(2013.01); HOIL 51/0052 (2013.01); 
(Continued) 

a 
r 

(58) Field of Classification Search 
None 
See application file for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2001, 0046612 A1 
2002fOO45061 A1 

11/2001 Lee et al. 
4/2002 Hosokawa 

(Continued) 

FOREIGN PATENT DOCUMENTS 

CN 102918134 A 2, 2013 
EP 1970. 976 A1 9, 2008 

(Continued) 

OTHER PUBLICATIONS 

Baldo, et al.; Very high efficiency green organic light-emitting 
devices based on electrophosphorescence, Applied Physics Letters; 
Jul. 5 1999: pp. 4-6; vol. 75 No. 1; American Institute of Physics; 
USA. 

(Continued) 

Primary Examiner — Gregory Clark 
(74) Attorney, Agent, or Firm — Lee & Morse P.C. 
(57) ABSTRACT 

A compound for an organic photoelectric device, the com 
pound being represented by the following Chemical For 
mula (“CF) 1: 

CF 1 

12 Claims, 2 Drawing Sheets 

if : 

  

  

  



US 9,478,755 B2 
Page 2 

(51) Int. Cl. JP 2008-135498. A 6, 2008 
JP 2008-294.161. A 12/2008 

C09K II/06 (2006.01) JP 5 O18891 B2 9/2012 
H05B 33/14 (2006.01) KR 10 2001-0077773 A 8, 2001 

(52) U.S. Cl. KR 10-2011-0015836 A 2, 2011 
CPC ....... H0IL51/0073 (2013.01); HOIL 51/0074 W. w8383-85 A. 38. 

(2013.01). H05B 33/14 (2013.01). C09K W WO 2002. A 20 
221 1/1007 (2013.01); C09K 2211/1011 WO WO 2007/07781.0 A1 T 2007 

(2013.01); C09K2211/1029 (2013.01); C09K WO WO 2007 11981.6 A1 10, 2007 
221 1/1044 (2013.01); C09K 221 1/1048 W. W. 29: A. 1258 

(2013.01); C09K 22, 1959 (2013.01); Holt WO WO 2009/06O779 A1 5, 2009 
5 1/5012 (2013.01), HOIL 5 1/5016 (2013.01); wo. Wo 2006060780 A S/2006 

HOIL 5 1/5056 (2013.01); HOIL 51/5072 WO WO 2009/084413 A1 T 2009 
(2013.01); YIOS 428/917 (2013.01) WO WO 2011/12568.0 A1 10, 2011 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2004/0110031 A1 
2005/0222429 A1 
2006,0180806 A1 
2008. O145665 A1 
2008. O145699 A1 
2008/0242871 A1 
2008/0269461 A1 
2009/0096360 A1 
2009, O153034 A1 
2009/03O2745 A1 
2011 0168990 A1 
2011/02601 38 A1 
2011/0278552 A1 
2011/0278555 A1 
2012fO223295 A1 
2012fO235123 A1 
2013,0020565 A1 

6, 2004 Fukuda et al. 
10/2005 Hosokawa 
8/2006 Arakane et al. 
6, 2008 Ye et al. 
6, 2008 Abe 
10/2008 Kawakami 
10/2008 Van Dijken et al. 
4/2009 Tanaka et al. 
6, 2009 Lin et al. 

12, 2009 OtSu 
7/2011 Tanaka et al. 
10/2011 Xia 
11/2011 Numata 
11/2011 Inoue 
9, 2012 Inoue 
9, 2012 Lee 
1/2013 Numata et al. 

FOREIGN PATENT DOCUMENTS 

EP 2497 811 A2 9, 2012 
JP 08-003547 A 1, 1996 
JP 11-329737 A 11, 1999 
JP 3-139 321 B2 2, 2001 
JP 2004-178895. A 6, 2004 
JP 2006-520409 A 9, 2006 

OTHER PUBLICATIONS 

Botman, et al.: “Synthesis, Properties and Applications of BICAP: 
a New Family of Carbazole-Based Disphosphine Ligands.” Adv. 
Synth. Catal., 2004, pp. 743-754; 346; Germany. 
GraZulevicius, et al., “Well-defined 3.3"bicarbazolyl-based 
electroactive compounds for optoelectronics.” Synthetic Metals, 
2008, pp. 383-390, Elsevier, USA. 
Kwak, J., et al., “Hole transport materials with high glass transition 
temperatures for highly stable organic light-emitting diodes.” Thin 
Solid Films, 2012, vol. 520, Iss. 24, pp. 7157-7163. 
O'Brien, et al., Improved energy transfer in electrophosphorescent 
devices; Applied Physics Letters; Jan. 18, 1999: pp. 442-444; vol. 
74, No. 3; American Institute of Physics; USA. 
Tang, et al.; Organic electroluminescent diodes; Applied Physics 
Letters; Sep. 21, 1987; pp. 913–915; 51 (12); American Institute of 
Physics; USA. 
Vaitkeviciene, et al.: “Well-defined 33 bicarbazolyl-based 
electroactive compounds for optoelectronics.” Synthetic Metals 
158, 2008, pp. 383-390; Issues 8-9 Elsevier, USA. 
Wu, M., et al., “Low Power-Consumption and Long Lifetime OLED 
with a High Tg n-type Organic Transport Material.” Organic 
Light-Emitting Materials and Devices VIII, Proceedings of SPIE 
(SPIE, Bellingham, WA), Nov. 10, 2004, vol. 5519, pp. 263-269. 
PCT/KR2010/007550, International Search Report dated Aug. 1, 
2011 (Kim, et al.). 
EP 10828469.6-1555/2497811, Search Report dated Aug. 8, 2013 
(Kim, et al.). 
CN 2010800498.604, Search Report dated Jul. 11, 2013. 



U.S. Patent Oct. 25, 2016 Sheet 1 of 2 US 9,478,755 B2 

FIG. 1 

100 

20 s 1. r 21. a'Yaa, 105 te 2. y 2.1. // 12 1. 23. 
/12 f // 

/ Y?/ x 1. 

FIG. 2 

200 

2. 
YS N 

SN 
n 

* Yin 
w NW N. 
& N NNN N 

NaNY 
NYNN 

% 
N 

  

  

  

  



U.S. Patent Oct. 25, 2016 Sheet 2 of 2 US 9,478,755 B2 

FIG. 3 

300 

sk(t S-150 
. 2% 30 %-140 
N-120 

05 

105--ARN&S 

SSSSSSSS 
Ši 

105 s-SSSSSSSSSS-160 
SSSSSSS-150 
22-130 
22:22-140 
SNSSSSSSSSSS-170 
N-120 

  

  

  

  

    

    

    

    

    

  



US 9,478,755 B2 
1. 

COMPOUND FOR ORGANIC 
PHOTOELECTRIC DEVICE AND ORGANIC 
PHOTOELECTRIC DEVICE INCLUDING 

THE SAME 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of pending U.S. patent 
application Ser. No. 13/555,558, entitled “COMPOUND 
FOR ORGANIC PHOTOELECTRIC DEVICE AND 
ORGANIC PHOTOELECTRIC DEVICE INCLUDING 
THE SAME, filed on Jul. 23, 2012, which is a continuation 
in-part of pending U.S. patent application Ser. No. 13/463, 
211, entitled “Compound for Organic Photoelectric Device 
and Organic Photoelectric Device Including the Same.’ filed 
on May 3, 2012, which is a continuation-in-part of Interna 
tional Application No. PCT/KR2010/007550, entitled 
“Compound for Organic Photoelectric Device and Organic 
Photoelectric Device Including the Same.’ filed on Oct. 29. 
2010, the entire contents of each of which are hereby 
incorporated by reference. 

BACKGROUND 

1. Field 
Embodiments relate to a compound for organic photo 

electric device and an organic photoelectric device including 
the same. 

2. Description of the Related Art 
A photoelectric device is, in a broad sense, a device for 

transforming photo-energy to electrical energy, or con 
versely, for transforming electrical energy to photo-energy. 
An organic photoelectric device may be classified as 

follows in accordance with its driving principles. A first 
organic photoelectric device is an electron device driven as 
follows: excitons are generated in an organic material layer 
by photons from an external light Source, the excitons are 
separated into electrons and holes, and the electrons and 
holes are transferred to different electrodes as a current 
Source (voltage source). 
A second organic photoelectric device is an electron 

device driven as follows: a Voltage or a current is applied to 
at least two electrodes to inject holes and/or electrons into an 
organic material semiconductor positioned at an interface of 
the electrodes, and the device is driven by the injected 
electrons and holes. 
As examples, the organic photoelectric device includes an 

organic light emitting diode (OLED), an organic Solar cell, 
an organic photo-conductor drum, an organic transistor, an 
organic memory device, etc. The organic photoelectric 
device may use a hole injecting or transporting material, an 
electron injecting or transporting material, or a light emitting 
material. 

Particularly, the organic light emitting diode (OLED) has 
recently drawn attention due to an increase in demand for 
flat panel displays. In general, organic light emission refers 
to transformation of electrical energy to photo-energy. 

The organic light emitting diode transforms electrical 
energy into light by applying a Voltage or current to an 
organic light emitting material. The organic light emitting 
diode may have a functional organic material layer inter 
posed between an anode and a cathode. The organic material 
layer may be formed as a multi-layer including different 
materials, e.g., a hole injection layer (HIL), a hole transport 
layer (HTL), an emission layer, an electron transport layer 
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2 
(ETL), and an electron injection layer (EIL), in order to 
improve efficiency and stability of the organic light emitting 
diode. 

In an organic light emitting diode, when a Voltage is 
applied between an anode and a cathode, holes from the 
anode and electrons from the cathode are injected to an 
organic material layer. The generated excitons generate light 
having certain wavelengths while shifting to a ground state. 
An organic light emitting diode may include a low 

molecular aromatic diamine and aluminum complex as an 
emission layer-forming material. The organic layer may 
have a structure in which a thin film (hole transport layer 
(HTL)) of a diamine derivative and a thin film of tris(8- 
hydroxy-quinolate)aluminum (Ald) are laminated. 
A phosphorescent light emitting material may be used for 

a light emitting material of an organic light emitting diode 
in addition to a fluorescent light emitting material. The 
phosphorescent material may emit light by transitioning 
electrons from a ground state to an excited State, non 
radiative transitioning of a singlet exciton to a triplet exciton 
through interSystem crossing, and transitioning the triplet 
exciton to a ground state to emit light. 

In an organic light emitting diode, an organic material 
layer may include a light emitting material and a charge 
transport material, e.g., a hole injection material, a hole 
transport material, an electron transport material, an electron 
injection material, etc. 
The light emitting material may be classified as blue, 

green, and red light emitting materials according to emitted 
colors, and yellow and orange light emitting materials to 
emit colors approaching natural colors. 

SUMMARY 

Embodiments are directed to a compound for an organic 
photoelectric device, the compound being represented by the 
following Chemical Formula (“CF) 1: 

CF 1 

wherein, in CF 1, 
Ar1 and Ar2 may each be independently selected from the 

group of a substituted or unsubstituted C6 to C30 aryl group 
and a substituted or unsubstituted C2 to C30 heteroaryl 
grOup, 
Ar3 and Ara may each be independently selected from the 

group of hydrogen, a substituted or unsubstituted C6 to C30 
aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, and 
R1 to R4 may each be independently selected from the 

group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group. 
The compound represented by CF 1 may be represented 

by the following CF 3: 
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CF3 

wherein, in CF 3, 
Ar1 and Ar2 may each be independently selected from the 

group of a substituted or unsubstituted C6 to C30 aryl group 
and a substituted or unsubstituted C2 to C30 heteroaryl 
grOup, 

Ar3 and Ar4 may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C6 to C30 
aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, and 

R1 to R4 may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group. 
The compound represented by CF 3 may be represented 

by the following CF 5: 
CF5 

wherein, in CF 5, 
Ar2 and ArS may each be independently selected from the 

group of a substituted or unsubstituted C6 to C30 aryl group 
and a substituted or unsubstituted C2 to C30 heteroaryl 
grOup, 

Ar3, Ar4 and Aró may each be independently selected 
from the group of hydrogen, a Substituted or unsubstituted 
C6 to C30 aryl group, and a substituted or unsubstituted C2 
to C30 heteroaryl group, and 

R1 to R6 may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group. 
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4 
ArS may be a C6 to C12 aryl group, and Ar2 may be a C10 

to C20 fused polycyclic group. 
ArS may be a C6 to C12 aryl group, and Ar2 may be 

selected from the group of a C6 to C30 substituted or 
unsubstituted an arylamine group, C6 to C30 substituted or 
unsubstituted aminoaryl group, a Substituted or unsubsti 
tuted carbazole group, a Substituted or unsubstituted pyri 
dine group, a Substituted or unsubstituted pyrimidine group, 
and a substituted or unsubstituted triazine group. 
The compound represented by CF 1 may be represented 

by the following CF 2: 
CF 2) 

wherein, in CF 2, 
Ar1 and Ar2 may each be independently selected from the 

group of a substituted or unsubstituted C6 to C30 aryl group 
and a substituted or unsubstituted C2 to C30 heteroaryl 
grOup, 
Ar3 and Ara may each be independently selected from the 

group of hydrogen, a substituted or unsubstituted C6 to C30 
aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, and 
R1 to R4 may each be independently selected from the 

group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group. 
The compound represented by CF 2 may be represented 

by the following CF 4: 

CF4 

wherein, in CF 4, 
Ar2 and ArS may each be independently selected from the 

group of a substituted or unsubstituted C6 to C30 aryl group 
and a substituted or unsubstituted C2 to C30 heteroaryl 
grOup, 
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Ar3, Ar4 and Aró may each be independently selected 
from the group of hydrogen, a Substituted or unsubstituted 
C6 to C30 aryl group, and a substituted or unsubstituted C2 
to C30 heteroaryl group, and 

R1 to R6 may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group. 

ArS may be a C6 to C12 aryl group, and Ar2 may be a C10 
to C20 fused polycyclic group. 

ArS may be a C6 to C12 aryl group, and Ar2 may be 
selected from the group of a C6 to C30 substituted or 
unsubstituted an arylamine group, C6 to C30 substituted or 
unsubstituted aminoaryl group, a Substituted or unsubsti 
tuted carbazole group, a Substituted or unsubstituted pyri 
dine group, a Substituted or unsubstituted pyrimidine group, 
and a Substituted or unsubstituted triazine group. 

Embodiments are also directed to a compound for an 
organic photoelectric device, the compound being repre 
sented by the following Chemical Formula (“CF) Z-1: 

CF Z-1) 

R1 
23 X 

FV R C Xe Sa R2 \ / 

". 
3 N R5 
2 W R 

2 \ / y e- sis 

J. ) Sis e 
N M R4 X f \ 2SRs 

R6 N 

(L). 
k 

wherein, in CF Z-1, 
X may be selected from the group of —O— —S , 
SO— —S(O) , and —CR'R"— 
R" to R. R', and R" may each be independently selected 

from the group of hydrogen, a Substituted or unsubstituted 
C1 to C30 alkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, 

L' and Li may each be independently selected from the 
group of a substituted or unsubstituted C2 to C30 alkenylene 
group, a substituted or unsubstituted C2 to C30 alkynylene 
group, a substituted or unsubstituted C6 to C30 arylene 
group, and a substituted or unsubstituted C2 to C30 het 
eroarlyene group, 

Ar" may be a substituted or unsubstituted C6 to C30 aryl 
grOup, 

n may be an integer of 0 to 3, and 
m may be an integer of 0 to 3. 
The compound represented by CF Z-1 may be represented 

by the following CF Z-2: 
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ICF Z-2) 

wherein, in CF Z-2, 
X may be selected from the group of —O— —S , 
SO— —S(O) , and —CRR"— 
R" to R. R', and R" may each be independently selected 

from the group of hydrogen, a Substituted or unsubstituted 
C1 to C30 alkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, 

L' and Li may each be independently selected from the 
group of a substituted or unsubstituted C2 to C30 alkenylene 
group, a substituted or unsubstituted C2 to C30 alkynylene 
group, a substituted or unsubstituted C6 to C30 arylene 
group, and a substituted or unsubstituted C2 to C30 het 
eroarlyene group, 

Ar" may be a substituted or unsubstituted C6 to C30 aryl 
grOup, 

n may be an integer of 0 to 3, and 
m may be an integer of 0 to 3. 
The compound represented by CF Z-1 may be represented 

by the following CF Z-3: 

ICF Z-3) 

wherein, in CF Z-3, 
X may be selected from the group of —O— —S , 
SO— —S(O) , and —CRR"— 
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R" to R. R', and R" may each be independently selected 
from the group of hydrogen, a Substituted or unsubstituted 
C1 to C30 alkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, 

L' and Li may each be independently selected from the 
group of a substituted or unsubstituted C2 to C30 alkenylene 
group, a substituted or unsubstituted C2 to C30 alkynylene 
group, a substituted or unsubstituted C6 to C30 arylene 
group, and a substituted or unsubstituted C2 to C30 het 
eroarlyene group, 

Ar' may be a substituted or unsubstituted C6 to C30 aryl 
grOup, 

n may be an integer of 0 to 3, and 
m may be an integer of 0 to 3. 
The compound represented by CF Z-1 may be represented 

by the following CF Z-4: 

wherein, in CF Z-4, 
X may be selected from the group of —O— —S , 

R" to R. R', and R" may each be independently selected 
from the group of hydrogen, a Substituted or unsubstituted 
C1 to C30 alkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, 

L' and Li may each be independently selected from the 
group of a substituted or unsubstituted C2 to C30 alkenylene 
group, a substituted or unsubstituted C2 to C30 alkynylene 
group, a substituted or unsubstituted C6 to C30 arylene 
group, and a substituted or unsubstituted C2 to C30 het 
eroarlyene group, 

Ar' may be a substituted or unsubstituted C6 to C30 aryl 
grOup, 

n may be an integer of 0 to 3, and 
m may be an integer of 0 to 3. 
The compound represented by CF Z-1 may be represented 

by the following CF Z-5: 
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8 

ICF Z-5) 

R 2/ X 

—y R' 

:-K2 

wherein, in CF Z-5, 
X may be selected from the group of —O— —S , 
SO , —S(O) , and —CR'R" , 
R" to R. R', and R" may each be independently selected 

from the group of hydrogen, a Substituted or unsubstituted 
C1 to C30 alkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group, 

L' and Li may each be independently selected from the 
group of a substituted or unsubstituted C2 to C30 alkenylene 
group, a substituted or unsubstituted C2 to C30 alkynylene 
group, a substituted or unsubstituted C6 to C30 arylene 
group, and a substituted or unsubstituted C2 to C30 het 
eroarlyene group, 

Ar" may be a substituted or unsubstituted C6 to C30 aryl 
grOup, 

n may be an integer of 0 to 3, and 
m may be an integer of 0 to 3. 
The compound represented by CF Z-1 may be represented 

by one or more of the following CF Z-6 to CF Z-39, and the 
compound represented by CF 1 may also be represented by 
one or more of the following CF Z-6 to CF Z-39: 

ICF Z-6) 

o O ( ) 
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C, C 
C - O SC) (S- r) 

& O 
SOC 
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The compound represented by CF 1 may be represented 
by one or more of the following CF N-3 to N-54, A-2 to 
A-26, B-3 to B-22, and C-1 to C-18: 
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Embodiments are also directed to an organic photoelectric 
device, including an anode, a cathode, and at least one 
organic thin layer, the at least one organic thin layer being 
disposed between the anode and cathode, and including a 
compound according to an embodiment. 
The organic thin layer may be selected from the group of 

an emission layer, a hole transport layer (HTL), a hole 
injection layer (HIL), an electron transport layer (ETL), an 
electron injection layer (EIL), a hole blocking layer, and a 
combination thereof. 
The compound may be included in an electron transport 

layer (ETL) or an electron injection layer (EIL). 
The compound may be included in a hole transport layer 

(HTL) or a hole injection layer (HIL). 
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The compound may be included in an emission layer. 
The compound may be used as a phosphorescent or 

fluorescent host material in an emission layer. 
The compound may be used as a fluorescent blue dopant 

material in an emission layer. 
Embodiments are also directed to a display device includ 

ing an organic photoelectric device according to an embodi 
ment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Features will become apparent to those of skill in the art 
by describing in detail exemplary embodiments with refer 
ence to the attached drawings in which: 

FIGS. 1 to 5 illustrate cross-sectional views showing 
organic light emitting diodes including compounds accord 
ing to various embodiments. 

DETAILED DESCRIPTION 

Korean Patent Application No. 10-2009-0105576, filed on 
Nov. 3, 2009, in the Korean Intellectual Property Office, and 
entitled: “Compound for Organic Photoelectric Device and 
Organic Photoelectric Device Including the Same,” is incor 
porated by reference herein in its entirety. 
Example embodiments will now be described more fully 

hereinafter with reference to the accompanying drawings; 
however, they may be embodied in different forms and 
should not be construed as limited to the embodiments set 
forth herein. Rather, these embodiments are provided so that 
this disclosure will be thorough and complete, and will fully 
convey the scope of the invention to those skilled in the art. 

In the drawing figures, the dimensions of layers and 
regions may be exaggerated for clarity of illustration. It will 
also be understood that when a layer or element is referred 
to as being “on” another layer or substrate, it can be directly 
on the other layer or Substrate, or intervening layers may 
also be present. Further, it will be understood that when a 
layer is referred to as being “under another layer, it can be 
directly under, and one or more intervening layers may also 
be present. In addition, it will also be understood that when 
a layer is referred to as being “between two layers, it can 
be the only layer between the two layers, or one or more 
intervening layers may also be present. Like reference 
numerals refer to like elements throughout. 

<Description of Reference Numerals Indicating 
Primary Elements in the Drawings 

100: organic photoelectric device 110: cathode 
120: anode 105: organic thin layer 
130: emission layer 140: hole transport layer (HTL) 
150: electron transport layer (ETL) 160: electron injection layer (EIL) 
170: hole injection layer (HIL) 
230: emission layer + electron 
transport layer (ETL) 

As used herein, when a specific definition is not otherwise 
provided, the term "hetero” refers to one including 1 to 3 of 
N, O, S, or P. and remaining carbons in one ring. 
As used herein, when a definition is not otherwise pro 

vided, the term “combination thereof refers to at least two 
substituents bound to each other by a linker, or at least two 
Substituents condensed to each other. 
As used herein, when a definition is not otherwise pro 

vided, the term “alkyl refers to an aliphatic hydrocarbon 
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group. The alkyl may be a saturated alkyl group that does not 
include any alkene or alkyne. The alkyl may be branched, 
linear, or cyclic. 
As used herein, when a definition is not otherwise pro 

vided, the term “alkene' refers to a group in which at least 
two carbon atoms are bound in at least one carbon-carbon 
double bond, and the term “alkyne' refers to a group in 
which at least two carbon atoms are bound in at least one 
carbon-carbon triple bond. 
The alkyl group may have 1 to 20 carbon atoms. The alkyl 

group may be a medium-sized alkyl having 1 to 10 carbon 
atoms. The alkyl group may be a lower alkyl having 1 to 6 
carbon atoms. 

For example, a C1-C4 alkyl may have 1 to 4 carbon atoms 
and may be selected from the group of methyl, ethyl, propyl. 
iso-propyl. n-butyl, iso-butyl, sec-butyl, and t-butyl. 

Examples of an alkyl group may be selected from the 
group of methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
t-butyl, pentyl, hexyl, ethenyl, propenyl, butenyl, cyclopro 
pyl, cyclobutyl, cyclopentyl, cyclohexyl, or the like, which 
may be individually and independently substituted. 
The term “aryl” refers to an aryl group including a 

carbocyclic aryl (e.g., phenyl) having at least one ring 
having a covalent pi electron system. The term also refers to 
monocyclic or fused polycyclic (i.e., rings sharing adjacent 
pairs of carbon atoms) groups. In addition, this term also 
refers to a spiro compound having a contact point of one 
carbon. 
As used herein, when specific definition is not otherwise 

provided, the term “substituted” refers to one substituted 
with at least one selected from the group of a C1 to C30 alkyl 
group, a C1 to C10 alkylsilyl group, a C3 to C30 cycloalkyl 
group, a C6 to C30 aryl group, a C2 to C30 heteroaryl group, 
a C1 to C10 alkoxy group, a fluoro group, a C1 to C10 
trifluoroalkyl group Such as a trifluoromethyl group, and the 
like, a C12 to C30 carbazole group, a C6 to C30 arylamine 
group, a C6 to C30 substituted or unsubstituted aminoaryl 
group, or a cyano group. 
A compound according to an embodiment for an organic 

photoelectric device is represented by the following Chemi 
cal Formula (“CF) 1. 

CF 1 

Ar3 

In CF 1, Ar1 and Ar2 may each be independently selected 
from the group of a substituted or unsubstituted C6 to C30 
aryl group and a substituted or unsubstituted C2 to C30 
heteroaryl group. 

In CF 1, Ar3 and Ar4 may each be independently selected 
from the group of hydrogen, a Substituted or unsubstituted 
C6 to C30 aryl group, and a substituted or unsubstituted C2 
to C30 heteroaryl group. 

In CF 1, a U-conjugation length of Ar1 to Ara may be 
adjusted to enlarge a triplet energy bandgap, and thereby the 
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compound may be usefully applied to the emission layer of 
an organic photoelectric device as a phosphorescent host. 

In CF 1, R1 to R4 may each be independently selected 
from the group of hydrogen, a Substituted or unsubstituted 
C1 to C30 alkyl group, a substituted or unsubstituted C6 to 
C30 aryl group, and a substituted or unsubstituted C2 to C30 
heteroaryl group. 

In the above-described structure, improved thermal sta 
bility and/or oxidation resistance may be provided, and the 
life-span characteristic of an organic photoelectric device 
may be improved. 

According to an embodiment, two carbazole groups may 
be bound to each other at the 3 position or 4 position of each 
carbazole group, as shown in the following CF 2 or 3. 

CF 2) 

CF3 

As shown in CF 2, the two carbazole groups are bound to 
each other at the 3 position. 
The compound may be synthesized easily and may pro 

vide improved oxidation stability by Substituting hydrogen 
at the 3 position of the carbazole group. 
As shown in CF 3, the two carbazole groups are bound to 

each other at the 4 position. The two carbazole groups may 
not occupy the same plane, and thus crystallization may be 
Suppressed and solubility may be improved. In addition, the 
TL-conjugation length may become very short, and thus 
triplet bandgap may become high. 
The Ar1 to Ará and R1 to R4 are the same as described 

above. 

In the structure of the core, Ar1 may be another carbazole. 
Examples thereof are represented by the following CF4 and 
5. 
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CF4 

CF5 

In CF 4 and 5, Ar2 and ArS may each be independently 
selected from the group of a substituted or unsubstituted C6 
to C30 aryl group and a substituted or unsubstituted C2 to 
C30 heteroaryl group, and Ar3, Ar4 and Aró may each be 
independently selected from the group of hydrogen, a Sub 
stituted or unsubstituted C6 to C30 aryl group, and a 
substituted or unsubstituted C2 to C30 heteroaryl group. 
A triplet energy bandgap may be enlarged due to adjust 

ment of t-conjugation length of Ar2 to Aró, and thereby the 
compound may be applied to an emission layer of an organic 
photoelectric device as a phosphorescent host. Also, due to 
an increase of carbazole, hole injection and transport prop 
erties may be improved. 

R1 to R6 may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group. 

In the above-described structures, improved thermal sta 
bility and/or oxidation resistance may be provided, and the 
life-span characteristic of an organic photoelectric device 
may be improved. 

In the above CF 4 and 5, Ars may be a C6 to C12 aryl 
group, and Ar2 may be a C10 to C20 fused polycyclic group. 
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When the substituent is a fused polycyclic group, thermal 
stability, electron transporting, and injection properties may 
increase. 

In an implementation, ArS may be a C6 to C12 aryl group, 
and Ar2 may be selected from the group of a C6 to C30 
substituted or unsubstituted arylamine group, a C6 to C30 
Substituted or unsubstituted aminoaryl group, a Substituted 
or unsubstituted carbazole group, a Substituted or unsubsti 
tuted pyridine group, a Substituted or unsubstituted pyrimi 
dine group, and a Substituted or unsubstituted triazine group. 
When the Substituents are an arylamine group, aminoaryl 

group, or carbazole group that increases hole transport 
properties, hole injection and transport properties of the 
compound may be improved. When the substituents are a 
pyrimidine group or a triazine group that increase electron 
transport properties, electron injection and transporting 
properties of the compound may be improved. 
Numbers of the substituents may control electron trans 

porting properties of the compound. The compound may 
have a bulky structure due to adjustment of the substituents, 
and thereby crystallinity may be decreased. The decreased 
crystallinity of the compound may lengthen the life-span of 
a device. 

A compound according to an embodiment for an organic 
photoelectric device is represented by the following CF Z-1. 

ICF Z-1) 

y 2 X 
W X=y.R ( X1 

S-1 \, / 
(). 
N 

'é \ / X R7 e sts 

V. 27 & f \ M 
R4 X-Q-9-X, 

ls. 
k 

wherein, in CF Z-1, X may be selected from the group of 
O , —S , -SO , S(O) , and CRR" , R' to 

R. R', and R" may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group, Land Li may each be independently selected 
from the group of a substituted or unsubstituted C2 to C30 
alkenylene group, a substituted or unsubstituted C2 to C30 
alkynylene group, a substituted or unsubstituted C6 to C30 
arylene group, and a substituted or unsubstituted C2 to C30 
heteroarlyene group, Ar" may be a substituted or unsubsti 
tuted C6 to C30 aryl group, n may be an integer of 0 to 3. 
and m may be an integer of 0 to 3. 

In the above-described structure, hole injection and trans 
port properties may be improved. 
A compound according to an embodiment for an organic 

photoelectric device is represented by the following CF Z-2. 
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Arl 

wherein, in CF Z-2, X may be selected from the group of 
O , - S -, -SO , S(O), , and CRR" , R to 

R. R', and R" may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group, Land Li may each be independently selected 
from the group of a substituted or unsubstituted C2 to C30 
alkenylene group, a substituted or unsubstituted C2 to C30 
alkynylene group, a substituted or unsubstituted C6 to C30 
arylene group, and a substituted or unsubstituted C2 to C30 
heteroarlyene group, Ar" may be a substituted or unsubsti 
tuted C6 to C30 aryl group, n may be an integer of 0 to 3. 
and m may be an integer of 0 to 3. 

In the above-described structure, improved thermal sta 
bility and/or oxidation resistance may be provided, and the 
life-span characteristic of an organic photoelectric device 
may be improved. 
A compound according to an embodiment for an organic 

photoelectric device is represented by the following CF Z-3. 
CF Z-3) 

R 2) X 

W X-y-R 
X R7 

R2 \ V r 
". X 8 R 

wherein, in CF Z-3, X may be selected from the group of 
O , - S -, -SO , S(O), , and CRR" , R' to 

R. R', and R" may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group, L' and Li may each be independently selected 
from the group of a substituted or unsubstituted C2 to C30 
alkenylene group, a substituted or unsubstituted C2 to C30 
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alkynylene group, a substituted or unsubstituted C6 to C30 
arylene group, and a substituted or unsubstituted C2 to C30 
heteroarlyene group, Ar' may be a substituted or unsubsti 
tuted C6 to C30 aryl group, n may be an integer of 0 to 3. 
and m may be an integer of 0 to 3. 

In the above-described structure, hole injection and trans 
port properties may be improved. 
A compound according to an embodiment for an organic 

photoelectric device is represented by the following CF Z-4. 
CF Z-4) 

R 
2) 

r 
i-K2 

X 

wherein, in CF Z-4, X may be selected from the group of 
O , —S , -SO , S(O) , and CRR" , R' to 

R. R', and R" may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group, L' and Li may each be independently selected 
from the group of a substituted or unsubstituted C2 to C30 
alkenylene group, a substituted or unsubstituted C2 to C30 
alkynylene group, a substituted or unsubstituted C6 to C30 
arylene group, and a substituted or unsubstituted C2 to C30 
heteroarlyene group, Ar" may be a substituted or unsubsti 
tuted C6 to C30 aryl group, n may be an integer of 0 to 3. 
and m may be an integer of 0 to 3. 

In the above-described structure, hole injection and trans 
port properties may be improved. 
A compound according to an embodiment for an organic 

photoelectric device is represented by the following CF Z-5. 

ICF Z-5) 
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wherein, in CF Z-5, X may be selected from the group of 
O , - S -, -SO , S(O), , and CRR" , R' to 

R. R', and R" may each be independently selected from the 
group of hydrogen, a substituted or unsubstituted C1 to C30 
alkyl group, a substituted or unsubstituted C6 to C30 aryl 
group, and a substituted or unsubstituted C2 to C30 het 
eroaryl group, L' and Li may each be independently selected 
from the group of a substituted or unsubstituted C2 to C30 
alkenylene group, a substituted or unsubstituted C2 to C30 
alkynylene group, a substituted or unsubstituted C6 to C30 
arylene group, and a substituted or unsubstituted C2 to C30 
heteroarlyene group, Ar" may be a substituted or unsubsti 
tuted C6 to C30 aryl group, n may be an integer of 0 to 3. 
and m may be an integer of 0 to 3. 

In the above-described structure, hole injection and trans 
port properties may be improved. 

According to embodiments, a compound for an organic 
photoelectric device may be represented by, e.g., the fol 
lowing CF Z-6 to CF Z-39: 
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According to embodiments, the compound represented by 
CF Z-1 may be represented by one or more of CF Z-6 to CF 
Z-39, and the compound represented by CF 1 may also be 
represented by one or more of CF Z-6 to CF Z-39. 

According to embodiments, the compound for an organic 
photoelectric device may be represented by, e.g., the fol 
lowing CF 6 to 38 and 42 to 83. 

CF 6 
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According to embodiments, the compound for an organic 
photoelectric device may be represented by, e.g., the fol 
lowing CF N-3 to N-54. 
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